Effective procedure to develop alternative annotations of bacterial tRNA genes by means of deductive inference on the basis of characteristic tandems of tRNA genes by Kudo  Yoshihiro et al.
（平成 年 月 日受理）
（ ） ＠
山形大学紀要（工学）第 巻 第 号 平成 年 月
（ ）
山形大学紀要（工学）第 巻 第 号 平成 年 月
Table 1   A list of the tandems  (Part) 
@ A name of a bacterium(Genus and species,(strain) 
Classification in the database 
a tandem:tRNA genes(, rRNAs and CDS)  and space length (bp) between them   
[Accesion Number] Complete/Fragment 
@ Acholeplasma laidlawii 
Bacteria; Firmicutes; Mollicutes; Acholeplasmatales; Acholeplasmataceae; Acholeplasma 
 16S 139  Igat 22  Atgc 70  23S [D13259] Frag. 
 S??? 2  Ettc [X61065] Frag. 
 Hgtg 23  Qttg 28  Ltag [X61067] Frag. 
 23S 63  5S 28  Vtac 8  Ttgt 6  Kttt 14  Ltaa 22  Atgc 4 5
  Mcat 4  Mcat 22  Stga 40  Mcat 24  Dgtc 7  Fgaa [X61068] Frag. 
@ Agrobacterium tumefaciens str. C58 
Bacteria; Proteobacteria; Alphaproteobacteria; Rhizobiales; Rhizobiaceae; Rhizobium/Agrobacterium group; Agrobacterium 
 16S 321  Igat 55  Atgc 471 ~Atu0056 2978  5S 235  Mcat 152  recQ [AE008
980] Frag. 
~Vtac 445  Dgtc 38  Dgtc [AE009088] Frag. 
~Atu1993 306  Ygta 22  Gtcc 266  Atu1990 [AE009151*] Frag. 
~purC 585  16S 321  Igat 55  Atgc 15 ~Atu2544 [AE009201*] Frag. 
 Igat 55  Atgc 471 ~Atu3940 2978  5S 235  Mcat 46  Atu3945 [AE009325] Frag. 
~Atu4179 103  16S 308  Igat 55  Atgc 403 ~Atu4183 2932  5S 236  Mcat - 2 5
 ~Atu4188 [AE009348] Frag. 
@ Bacillus amyloliquefaciens 
Bacteria; Firmicutes; Bacillales; Bacillaceae; Bacillus 
 16S 98  Igat 18  Atgc 83  23S [AF478079] Frag. 
@ Bacillus anthracis str. Ames 
Bacteria; Firmicutes; Bacillales; Bacillaceae; Bacillus; Bacillus cereus group 
 purA 139  Kttt 13  Ettc 20  Dgtc 41  Fgaa 403  yycF 548601  BA5126 131
  16S 178  23S 101  5S 4  Vtac 4  Ttgt 9  Hgtg 22  L t
ag 29  Ggcc 16  Ltaa 3  Racg 10  Ptgg 15  Atgc 20  Mcat 4
  Mcat 17  Stga 27  Mcat 1  Dgtc 12  Fgaa 14  Ttgt 10  K t
tt 13  Gtcc 10  Igat 7  Ngtt 7  Sgct 6  Ettc 657  ldh-2 360
546  BA4712 -15  Gtcc 1  Rtct 407  BA4711 3538237 ~BA0720 138 ~Ettc 1 ~ N
gtt 8 ~Igat 10 ~Wcca 6 ~Ttgt 9 ~Fgaa 8 ~Dgtc 4 ~Mcat 2 0
 ~Stga 54 ~Stga 20 ~Atgc 16 ~Ptgg 10 ~Racg 3 ~Ltaa 16 ~ G
gcc 29 ~Ltag 14 ~Kttt 4 ~Qttg 11 ~Vtac 5 ~5S 101 ~23S 178
 ~16S 722  BA0719 198628  BA0540 207 ~Lcaa 10 ~Cgca 14 ~Ggcc 5 ~Qt
tg 63 ~Hgtg 19 ~Wcca 7 ~Ygta 10 ~Ttgt 18 ~Fgaa 9 ~Dgtc 3
 ~Mcat 24 ~Vtac 5 ~Ettc 17 ~Sgga 2 ~Ngtt 8 ~5S 100 ~23
S 171 ~16S -5 ~BA0539 236341 ~purE 698 ~5S 50 ~23S 178 ~16S 504
  BA0287 2748  bacA-1 450 ~5S 50 ~23S 178 ~16S -5 ~BA0281 7355  B
A0273 137 ~5S 49 ~23S 178 ~16S 322 ~BA0272 13177 ~BA0258 174 ~Dgtc 3
 ~Mcat 12 ~5S 49 ~23S 178 ~16S 103 ~Gtcc 1 ~Ptgg 4 ~Ra
cg 95 ~Lgag 17 ~Kttt 5 ~Qttg 88 ~Dgtc 46 ~Vtac 4 ~Ettc 8
 ~Sgct 3 ~Ngtt 114 ~BA0257 90939 ~rocF 1470 ~Atgc 10 ~Ggcc 5 ~Kt
tt 5 ~Qttg 65 ~Ygta 17 ~Vtac 5 ~Ettc 24 ~Tggt 4 ~Ngtt 9
 ~5S 86 ~23S 178 ~16S -5 ~BA0152 57544 ~ctsR 206 ~5S 49 ~23
S 178 ~16S 400 ~lysS 13236 ~spoIIE 352 ~Ettc 13 ~Mcat 160 ~BA0060 292
99 ~BA0025 190 ~5S 48 ~23S 94 ~Atgc 8 ~Igat 150 ~16S 245 ~bo
fA 11682 ~guaB 1149 ~5S 48 ~23S 94 ~Atgc 8 ~Igat 150 ~16S 268
 ~gyrA [AE016879*] Comp. 
 gyrA 268  16S 150  Igat 8  Atgc 94  23S 48  5S 1149  guaB 116
82  bofA 245  16S 150  Igat 8  Atgc 94  23S 48  5S 190  B
A0025 29299  BA0060 160  Mcat 13  Ettc 352  spoIIE 13236  lysS 400  16S 178
  23S 49  5S 206  ctsR 57544  BA0152 -5  16S 178  23S 86  5 S
 9  Ngtt 4  Tggt 24  Ettc 5  Vtac 17  Ygta 65  Qttg 5
  Kttt 5  Ggcc 10  Atgc 1470  rocF 90939  BA0257 114  Ngtt 3  S g
ct 8  Ettc 4  Vtac 46  Dgtc 88  Qttg 5  Kttt 17  Lgag 9 5
  Racg 4  Ptgg 1  Gtcc 103  16S 178  23S 49  5S 12  M
cat 3  Dgtc 174  BA0258 13177  BA0272 322  16S 178  23S 49  5S 137
 ~BA0273 7355  BA0281 -5  16S 178  23S 50  5S 450 ~bacA-1 2748 ~ B
A0287 504  16S 178  23S 50  5S 698  purE 236341  BA0539 -5  16S 171
  23S 100  5S 8  Ngtt 2  Sgga 17  Ettc 5  Vtac 24  M
cat 3  Dgtc 9  Fgaa 18  Ttgt 10  Ygta 7  Wcca 19  Hgtg 6 3
  Qttg 5  Ggcc 14  Cgca 10  Lcaa 207 ~BA0540 198628 ~BA0719 722  1 6
S 178  23S 101  5S 5  Vtac 11  Qttg 4  Kttt 14  Ltag 2 9
  Ggcc 16  Ltaa 3  Racg 10  Ptgg 16  Atgc 20  Stga 54  S t
ga 20  Mcat 4  Dgtc 8  Fgaa 9  Ttgt 6  Wcca 10  Igat 8
  Ngtt 1  Ettc 138  BA0720 3538237 ~BA4711 407 ~Rtct 1 ~Gtcc -15 ~ B
A4712 360546 ~ldh-2 657 ~Ettc 6 ~Sgct 7 ~Ngtt 7 ~Igat 10 ~Gtcc 1 3
 ~Kttt 10 ~Ttgt 14 ~Fgaa 12 ~Dgtc 1 ~Mcat 27 ~Stga 17 ~ M
cat 4 ~Mcat 20 ~Atgc 15 ~Ptgg 10 ~Racg 3 ~Ltaa 16 ~Ggcc 2 9
 ~Ltag 22 ~Hgtg 9 ~Ttgt 4 ~Vtac 4 ~5S 101 ~23S 178 ~16
S 131 ~BA5126 548601 ~yycF 403 ~Fgaa 41 ~Dgtc 20 ~Ettc 13 ~Kttt 139
 ~purA [AE016879] Comp. 
 gyrA 268  16S 150  Igat 8  Atgc 94  23S 48  5S 1149  guaB 116
82  bofA 245  16S 150  Igat 8  Atgc 94  23S 48  5S 190  ? C
DS 29299  ?CDS 160  Mcat 13  Ettc 352  spoIIE 13236  lysS 400  16S 178
  23S 49  5S 206  ctsR 57544  ?CDS -5  16S 178  23S 86  5 S
山形大学紀要（工学）第 巻 第 号 平成 年 月
 9  Ngtt 4  Tggt 24  Ettc 5  Vtac 17  Ygta 65  Qttg 5
  Kttt 5  Ggcc 10  Atgc 1470  rocF 90939  ?CDS 114  Ngtt 3  S g
ct 8  Ettc 4  Vtac 46  Dgtc 88  Qttg 5  Kttt 17  Lgag 9 5
  Racg 4  Ptgg 1  Gtcc 103  16S 178  23S 49  5S 12  M
cat 3  Dgtc 174  ?CDS 13177  ?CDS 322  16S 178  23S 49  5S 137
 ~?CDS 7355  ?CDS -5  16S 178  23S 50  5S 450 ~bacA-1 [AE017024] Co
mp. 
 16S 178  23S 50  5S 698  purE 236341  ?CDS -5  16S 171  23S 100
  5S 8  Ngtt 2  Sgga 17  Ettc 5  Vtac 24  Mcat 3  Dg
tc 9  Fgaa 18  Ttgt 10  Ygta 7  Wcca 19  Hgtg 63  Qttg 5
  Ggcc 14  Cgca 10  Lcaa 207 ~?CDS [AE017025] Comp. 
~?CDS 722  16S 178  23S 101  5S 5  Vtac 11  Qttg 4  Kttt 1 4
  Ltag 29  Ggcc 16  Ltaa 3  Racg 10  Ptgg 16  Atgc 20  S t
ga 54  Stga 20  Mcat 4  Dgtc 8  Fgaa 9  Ttgt 6  Wcca 1 0
  Igat 8  Ngtt 1  Ettc 138  ?CDS [AE017026] Comp. 
 ?CDS -15  Gtcc 1  Rtct 407  ?CDS [AE017038*] Comp. 
 ?CDS 131  16S 178  23S 101  5S 4  Vtac 4  Ttgt 9  Hgtg 2 2
  Ltag 29  Ggcc 16  Ltaa 3  Racg 10  Ptgg 15  Atgc 20  M
cat 4  Mcat 17  Stga 27  Mcat 1  Dgtc 12  Fgaa 14  Ttgt 1 0
  Kttt 13  Gtcc 10  Igat 7  Ngtt 7  Sgct 6  Ettc 657  l d
h-2 [AE017039*] Comp. 
 purA 139  Kttt 13  Ettc 20  Dgtc 41  Fgaa 403  yycF [AE017041*] Comp. 
@ Chlamydia muridarum 
Bacteria; Chlamydiae; Chlamydiales; Chlamydiaceae; Chlamydia 
 TC0495 199  Vtac 7  Dgtc 23  TC0494 16343  kdtA 26  Mcat 16  Mcat 2 6
 ~pfkA-2 29450  TC0453 190  Atgc 4  Igat 27  TC0452 69432 ~TC0419 164 ~ Y
gta 7 ~Ttgt 50 ~TC0418 315690 ~tkt 250 ~5S 114 ~23S 242 ~16S 507
  TC0126 16741  TC0114 -502 ~23S 241 ~16S 78007  frr 101  Ettc 17  K t
tt 79  TC0047 [AE002160*] Comp. 
~TC0047 79 ~Kttt 17 ~Ettc 101 ~frr 78007  16S 241  23S -502 ~TC0114 167
41 ~TC0126 507  16S 242  23S 114  5S 250  tkt 315690  TC0418 50  T t
gt 7  Ygta 164  TC0419 69432 ~TC0452 27 ~Igat 4 ~Atgc 190 ~TC0453 294
50  pfkA-2 26 ~Mcat 16 ~Mcat 26 ~kdtA 16343 ~TC0494 23 ~Dgtc 7 ~Vt
ac 199 ~TC0495 [AE002160] Comp. 
 frr 101  Ettc 17  Kttt 79  ?CDS [AE002272*] Comp. 
 ?CDS 50  Ttgt 7  Ygta 164  ?CDS [AE002308] Comp. 
 ?CDS 190  Atgc 4  Igat 27  ?CDS [AE002314*] Comp. 
 kdtA 26  Mcat 16  Mcat 26 ~pfkA-2 [AE002316*] Comp. 
 ?CDS 199  Vtac 7  Dgtc 23  ?CDS [AE002318*] Comp. 























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































[AB013377]to  [AB031215] 㩷㪙㪸㪺㫀㫃㫃㫌㫊㩷㪿㪸㫃㫆㪻㫌㫉㪸㫅㫊㩷㩷㩷㪚㪄㪈㪉㪌
[AB071783] 㪪㪸㫇㫉㫆㫊㫇㫀㫉㪸㩷㫊㫇㪅㩷㪪㪪㪐㪈㪄㪋㪇
[AE000052] 㪤㫐㪺㫆㫇㫃㪸㫊㫄㪸㩷㫇㫅㪼㫌㫄㫆㫅㫀㪸㪼㩷㩷㪤㪈㪉㪐
[AE000129]  to[AE000453] 㪜㫊㪺㪿㪼㫉㫀㪺㪿㫀㪸㩷㪺㫆㫃㫀㩷㪢㪈㪉㩷㪤㪞㪈㪍㪌㪌
[AE001652] 㪚㪿㫃㪸㫄㫐㪻㫆㫇㪿㫀㫃㪸㩷㫇㫅㪼㫌㫄㫆㫅㫀㪸㪼㩷㪚㪮㪣㪇㪉㪐
[AE006473] to [AE006615] 㪪㫋㫉㪼㫇㫋㫆㪺㫆㪺㪺㫌㫊㩷㫇㫐㫆㪾㪼㫅㪼㫊㩷㩷㪤㪈㩷㪞㪘㪪
[AE007319] 㪪㫋㫉㪼㫇㫋㫆㪺㫆㪺㪺㫌㫊㩷㫇㫅㪼㫌㫄㫆㫅㫀㪸㪼㩷㩷㪫㪠㪞㪩㪋
[AE008706] 㪪㪸㫃㫄㫆㫅㪼㫃㫃㪸㩷㫋㪿㫇㪿㫀㫄㫌㫉㫀㫌㫄㩷㪣㪫㪉
[AE014136] to [AE014168] 㪪㫋㫉㪼㫇㫋㪺㫆㪺㪺㫌㫊㩷㫇㫐㫋㫆㪾㪼㫅㪼㫊㩷㪤㪞㪘㪪㪊㪈㪌
[AE014192]to [AE014210] 㪪㫋㫉㪼㫇㫋㪺㫆㪺㪺㫌㫊㩷㪸㪾㪸㫃㪸㪺㫋㫀㪸㪼㩷㪉㪍㪇㪊㪭㪆㪩
[AE015714] 㪪㪿㪼㫎㪸㫅㪼㫃㫃㪸㩷㫆㫅㪼㫀㪻㪼㫅㫊㫀㫊㩷㪤㪩㪄㪈





































































[L28156] to [L28158] 㩷㪙㫌㫉㫂㪿㫆㫃㪻㪼㫉㫀㪸㩷㪾㫃㪸㪻㫀㫆㫃㫀
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